Abstract. The hypothesis that hermit crabs modify their shell-size preference according to their prospective growth rate was examined in the hermit crab Pagurus middendorffii. A simple model predicts that individuals should select larger shells when (1) shell availability is limited, (2) they approach moulting and (3) they will have a large increase in size at the next moult. In experiments, selected shell size decreased with the duration of the moult, and increased with increasing growth, supporting predictions 2 and 3.
Habitat is an important resource since it usually affects the survival, growth and reproduction of many animals. Theoretical and empirical studies have provided much evidence that animals select their habitats based on factors such as foraging efficiency (Charnov 1976 ), predation pressure (Werner et al. 1983 Richards 1992) and competitive interactions (see review in Milinski & Parker 1991) .
In contrast with food or mate availability, which can usually be regarded as short-term resources, a habitat is a long-term resource. This leads to the interesting and important consequence that the suitability of a habitat for an individual may change as the individual grows. If the effect of a habitat on an animal's growth varies with time, a growing individual might need to change its choice of habitat. Fast-growing and slow-growing individuals might need different habitats because the optimal habitat for the former would more quickly become unsuitable. Growing animals should select habitats, to some degree, in accordance with their prospective rate of growth. Although there have been some theoretical and empirical studies in which animals ontogenetically shift their habitats (e.g. Richards 1992; Lind & Welsh 1994), no study, as far as we know, has incorporated rate of growth into habitat selection.
One serious difficulty in studying decision making during habitat selection is how to assess habitats quantitatively. Continuous habitats prevent us from discriminating one habitat from another. However, we can discriminate and assess quantitatively discrete, patchy habitats, such as burrows for some brachyuran crabs (Kosuge et al. 1992) , leaves for some insects (Itioka & Inoue 1991) and gastropod shells for most hermit crabs.
The close relationship between hermit crabs and gastropod shells provides an excellent opportunity for studying decision making during microhabitat selection, since shells are an easily quantified and manipulable resource, and strongly affect the fitness of hermit crabs (see review in Hazlett 1981). Furthermore, gastropod shells are usually in short supply (e.g. Provenzano 1960; Vance 1972a; Ohmori et al. 1995) . Hermit crabs assess new shells very carefully (Elwood & Neil 1992) . A crab may accept or even select a slightly oversized shell because limited shell availability reduces the probability of finding a suitable empty shell after the crab grows larger (Childress 1972) . We aim to translate this hypothesis into a simple mathematical model, and to examine it qualitatively with laboratory experiments.
Although hermit crabs have preferences for various characteristics of shells, such as size (Vance 1972a) , species (Bertness 1980; Borjesson & Szelistowski 1989) and amount of damage (Wilber 1990) , size (shell length) is the most important determinant in shell selection (Wilber 1990) . The existence of an optimal shell size, which maximizes the fitness of a crab of a certain 
